The possibility of an endocrine factor in regulating the photomechanical changes of the pigment cells of the crustacean retina was demonstrated by Kleinholz (1934 Kleinholz ( ,1936 who showed that extracts of the eyestalks of Paiaemonetes when injected into dark-adapted individuals brought about a movement of the retinal pigments to the position characteristic of the lightadapted retina. These hormonaleffects have sincebeen confirmed by Welsh (1939) for Cambarus and by Nagano (1947) for Paratya. Smith (1948) has recently reported similar effects on the retina of brachyuran crustaceans but has not detailed the types of pigment cells concerned since his observations were made indirectly on the basis of disappearance of "glow" after such injections. It was further shown by Welsh (1941) and by Smith (1948) that the sinus gland within the eyestalk is the major source of the activity affecting these retinal pigments.
Some differences in the response of the retinal pigments to injected eyestalk extract have been observed in the different species of crustaceans investigated. The prawns studied by Kleinholz and by Nagano showed movement of the distal and of the reflecting pigments into the lightadapted position after injection of eye-stalk extract into dark-adapted individuals; the proximal pigment, however, remained dark adapted. In Cambarus Welsh (1939) found that the proximal pigment had a higher threshold than the distal pigment for the injected eye-stalk extract, because when more concentrated extracts were used, the proximal pigment also moved into the light-adapted position.
As has already been pointed out (Kleinholz, 1942 (Kleinholz, , 1947 conclusive proof of endocrine regulation of the photomechanical changes of the retinal pigment cells would be demonstrated, according to conventional endocrine procedure, by experiments complementing those described above. That is, if injection of sinus gland extract causes light adaptation of a retinal pigment, then surgical removal of the sinus gland should result in the darkadapted phase of that pigment, or should result in that pigment's being unable to move into the light-adapted position under conditions which ordinarily bring about light adaptation.
In attempting to resolve this point regarding the proximal pigment of the crayfish, experimental results were obtained that indicated the activity of this retinal pigment was more complicated than was originally suspected, and that possibly more than a single mechanism of control may be concerned in regulating its activity. The effect of surgical removal of the sinus glands from the eyestalks of the crayfishes, Cambarus and Astacus, on the ability of the proximal pigment to respond to light and to darkness has been described in preliminary reports (Kleinholz, 1947 (Kleinholz, , 1948 . In these animals it was demonstrated that apparently normal light and dark adaptation of the proximal retinal pigment occurred after sinus gland removal. The conclusion reached in the 1948 account was that, in addition to regulation of the proximal pigment by the sinus gland, Qther regulatory sources of endocrine secretion outside of the sinus gland might be present, as well as the possibility that the proximal pigment cells of the crayfish retina could respond directly to light and to darkness.
The experiments reported here were performed with four groups of the crayfish, A. trowbridgei. Two of these groups were initially dark adapted in a photographic dark room, while the remaining two groups were initially light adapted by keeping the animals in a brightly illuminated environment. In the first of these light-adapted groups, one eyestalk was carefully ablated from each animal in the group, placed in a moist chamber and the isolated stalks placed in darkness; the second eyestalk of each animal in the group was then excised and fixed, to verify the degree of light adaptation of the retinal pigments at the time of ablation of the experimental eyestalk. After the isolated eyestalks had been in darkness for 3 to 5 hours they were fixed. Both the experimentally isolated eyestalks and the control eyestalks were subsequently sectioned and the position of the pigment cells examined histologically. The proximal pigment of the isolated retinas was in the position typical for dark adaptation, while that of the control eyestalks was typically light adapted. The second group of light-adapted crayfish was used as a control for the procedures employed with the first group. In this group the isolated eyestalks were placed in moist chambers and kept on an illuminated white background; the second eyestalk of each animal was fixed as before. The ablated eyestalks were fixed after illumination for 3 to 5 hours. Examination of the sectioned retinas showed that the proximal pigments of both sets were completely light adapted.
Similar experiments were performed with the two groups of dark-adapted Astacus. In the first group one eyestalk from each animal was removed (in about 30 seconds) by red light from a photographic safelight, and, after being put in the moist chamber, was placed on an illuminated white background. The second eyestalk of each animal was immediately fixed as a control while the isolated stalks were fixed after 5 hours of illumination. Histological examination revealed the proximal pigment of the isolated eyestalks to be light adapted, while the control retinas were dark adapted. The second group of dark-adapted animals served as control for the methods used. In this set, both the isolated eyestalks (which had been put in moist chambers and maintained in darkness for about 5 hours) and the second eyestalk of each animal showed the proximal pigment in the position characteristic for the dark-adapted retina.
The evidence of the above experiments indicates that proximal retinal pigment cells can respond directly to light and to darkness while isolated from the central nervous system (except for the optic ganglia) and from the circulatory system. A more detailed account of these and of other experiments indicating the r6le of the nervous system in retinal pigment migration will be reported later. There have been several studies relating the properties of the surface gel layers of Amphibian' and Teleost2 eggs to the movements of gastrulation. Teleost eggs, with their remarkable epiboly, offer excellent material for a further analysis of this question. The present report outlines certain preliminary studies on the properties of the surface gel layer of the eggs of Fundulus heteroclitus, with special reference to its possible r6le in epiboly.
All studies were made on eggs from which the chorion (or "shell") had been removed. Unless otherwise stated, unbuffered double-strength Holtfreter's solution was the medium employed. It was possible to demonstrate at the outset that Fundulus eggs possess a surface gel layer, by microdissection with glass needles. This gel layer constitutes the outer coat in oviducal eggs, unfertilized eggs and in eggs activated by sea water, as well as in developing eggs at all stages as far as closure of the blastopore. It is continuous, non-pigmented and constitutes the outer layer of both the unsegmented yolk sphere and the blastodisc. The outer surface of this gel layer is non-adhesive. If a blunt instrument is pressed against the egg, the gel layer shows resistance and is thrown into radiating folds. Microdissection of all stages through blastopore closure (Oppenheimer, stage-15)3 indicates that the surface gel layer is the outer layer of the epiblast to which all epiblast cells are attached. Thus the epiblast tends to come off in sheets when removed. Furthermore, the gel layer of the epiblast is contin'uous with that of the yolk.
Properties of the Surface Gel Layer.-When a wound is made in the gel layer of the yolk sphere, the aperture first becomes round and expands in size as the gel layer retracts, presumably because of the tension resulting
